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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)n This action is FINAL. 2b)l3 This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) 13 Claim(s) 1-150 is/are pending In the application. 
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5) 0 Claim(s) is/are allowed, 

6) 13 Claim(s) 1-14,17.18,20-25,32-35 and 37-39 is/are rejected. 

7) 13 Claim(s) 2-4, 12. 15-16. 19, 26-28. 30-31. 36 is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 13 The drawing(s) filed on 18 October 2003 is/are: a)l3 accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the con-ection is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Drawings 

1 . The drawings submitted have been reviewed and determined to faciHtate understanding 
of the invention. The drawings are accepted as submitted. 

Claim Objections 

2. Claims 2-4 and 12 are objected to because of the following informalities: Claim 12 refers 
to, "liquid crystal," while all of the other claims refer to, "liquid crystal material." For 
examination purposes, "liquid crystal," will be considered to be equivalent to, "liquid crystal 
material " Appropriate correction is required. 

Claim Rejections - 35 USC§102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the appUcant for a patent. 

4. Claims 1-3, 5-6, 8-9,1 1-12, 24-25 and 37-38 are rejected under 35 U.S.C. 102(a) as being 
anticipated by U.S. Patent No. 6,424,755 to Clapp. 

5. Clapp describes an apparatus having a waveguide switching element (10) with a wave 
guide substrate (30), a planar waveguide (32) attached to the substrate, and a liquid crystal 
material (26) in operative contact with the waveguide and attached to the waveguide substrate, 
where the liquid crystal material has a first state where its index of refraction matches the index 
of refraction of the waveguide and has a second state where its index of refraction does not 
match the index of refraction of the waveguide (see Column 5). Clapp further describes a pair of 
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electrodes (45a-d) in electric contact with the liquid crystal material for applying an electric field 
across the material where the liquid crystal material switches between the first and second states 
as the electric field is applied. Clapp further describes a beam of light of any polarization 
propagating in the waveguide is not reflected when the liquid crystal material is in the first state, 
but is reflected when the liquid crystal material is in the second state (see fiirther Figures 1 and 4 
and Column 2-5). 

6. Further, Clapp describes the first state of the liquid crystal material as an isotropic state 
and the second state of the liquid crystal as a nematic state (see Column 5). 

7. Further, Clapp describes the liquid crystal material in a trench (36) that intersects the 
waveguide. 

8. Further, Clapp describes the electrodes as in-plane switching electrodes at the top of the 
liquid crystal material that switch the liquid crystal material in plane. 

9. Further, Clapp describes the waveguide having a curved path (see Figure 5). 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 1 . This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. AppUcant is advised of the obligation under 37 CFR 1 .56 to point out 
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the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S. C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

12. Claims 1, 4-10, 13-14, 17-18, 20-22, 23-24, 29, 32-35, 37 and 39 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Clapp as applied to claims 1 and 24 above, and further 
in view of U.S. Patent No. 6,559,921 to Leslie et al. 

13. Leslie et al. describes an apparatus having a waveguide switching element with a wave 
guide substrate (1 10), a planar waveguide (32) attached to the substrate, and a liquid crystal 
material (160) in operative contact with the waveguide and attached to the waveguide substrate, 
where the liquid crystal material has a first state where its index of refraction matches the index 
of refraction of the waveguide and has a second state where its index of refraction does not 
match the index of refraction of the waveguide (Columns 4-5). Leslie et al. further describes a 
pair of Indium-Tin-Oxide electrodes (120, 170) in electric contact with the liquid crystal material 
for applying an electric field across the material where the Uquid crystal material switches 
between the first and second states as the electric field is applied. Leshe et al. further describes a 
beam of light propagating in the waveguide is not reflected when the liquid crystal material is in 
the first state, but is reflected via total internal reflection when the Uquid crystal material is in the 
second state (see fiirther Figures 2-8 and Columns 3-5). 

14. Further, LesHe et al. describes the first and second states of the liquid crystal as nematic 
states (see Figures 3A-3B). 

15. Further, Leslie et al. describes the liquid crystal material in a trench (135) that intersects 
the waveguide. 
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16. Further, Leslie et al. describes the trench as intersecting the waveguide at an angle greater 
than the angle for total internal reflection when the liquid crystal material is in the second state 
(Columns Lines 10-15). 

17. Further, Leslie et al. describes a cover substrate (180) having first and second surfaces 

18. Further, Leslie et al. describes an alignment layer (155, 165) on the walls of the trench 
contacting the liquid crystal material for homogeneous alignment of the liquid crystal material 
(see Column 4). 

19. Further, Leslie et al. describes the beam as linearly or circularly polarized (see Columns 
5-6). 

20. Leslie et al. doe not describe the light beam having light of any polarization. 

2 1 . Clapp describes the apparatus having a waveguide switching element, as described 
above, including a light beam of any polarization. 

22. Leslie et al. and Clapp are analogous art because they are form the same field of endeavor 
of light switching. 

23. At the time of the invention, it would have been obvious to one of ordinary skill in the art 
to use the liquid crystal material set up of Clapp within the overall trench and electrode structure 
of Leslie et al, to allow for switching of light beam with any light polarization. The motivation 
for doing so would have been to increase the usefulness of the Leslie et al. device by allowing a 
greater range of light beams to be used. Therefore, it would have been obvious to combine 
Clapp with Leslie et al. to obtain the invention as claimed in the current application. 
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Allowable Subject Matter 

24. Claims 15-16, 19, 22 and 26-28, 30-31 and 36 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

25. Claims 15-16 describe the first surface of the cover substrate contacting the waveguide 
surface. Claim 19 describes the alignment layer for homeotropic alignment of the liquid crystal 
material. Claims 22 and 26 describe the beam of light as randomly polarized. Claim 26 describes 
the waveguide with a curvature path for a beam in linear polarization. Claim 27 describes the 
waveguide with a curvature path for a beam in circular polarization. Claims 3q describe a pair of 
electrodes on the first surface of the cover substrate. Claim 36 describes electrodes on the walls 
of the trench. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jerry T. Rahll whose telephone number is (571) 272-2356. The 
examiner can normally be reached on M-Th (8:30-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's ' 
supervisor, Rodney Bovemick can be reached on (571) 272-2344. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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